Abstract
Caveolins are the structural proteins of invaginated plasma membrane domains termed caveolae, which function in signal transduction, lipid regulation and mechanosensing [1] . Three [2, 3] . Knockout of the caveolin-3 gene in mice correspondingly results in hypertrophic cardiomyopathy [4] . Intriguingly, however, the phenotype of the caveolin-1 knockout also includes hypertrophic cardiomyopathy and heart failure, despite the widely held view that caveolin-1 is not expressed in cardiomyocytes [5] [6] [7] . Thus, current explanations for caveolin-1 ablation-induced cardiomyopathy invoke mechanisms that involve non-myocyte types in the heart, in particular activation of the Ras-p42/44 Mitogen-Activated-Protein (MAP) kinase cascade in fibroblasts and of nitric oxide synthase in endothelial cells [6, 7] .
members of the caveolin gene family have been identified, caveolins-1 and -2, which are highly expressed in non-muscle cells such as endothelial cells and fibroblasts, and caveolin-3, which is muscle specific. Mutations in the caveolin-3 gene in human beings have been identified in disorders both of skeletal muscle (e.g. limb girdle muscular dystrophy and rippling muscle disease) and of the heart as a form of familial hypertrophic cardiomyopathy
The [8] . Figure 1 (Fig. 2 inset) .
shows the localization of caveolin-3 by this technique. The curving grey expanse in the top half of the image shows an en face view of the plasma membrane of a cardiomyocyte. This view (termed a 'P face') is of the half-membrane leaflet of the plasma membrane that remains attached to the protoplasm of the cell after
This high-resolution imaging technique has never been applied previously to the detection and localization of caveolins in nonchemically fixed human cardiac muscle. Our findings stand in marked contrast to explicit statements that caveolin-1 in not expressed in muscle cells [5, 6, 9] , though it should be noted that some authors are more circumspect, implying without explicitly stating that muscle cells lack caveolin-1 [1, 10, 11] , and a few studies, in keeping with the results presented here, have concluded that caveolin-1 may in fact be co-expressed with caveolin-3, at least in some types of myocyte of some species [12] [13] [14] [6, 7] .
